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BJIHHHHE IJECTOflBI BOTHRIOCEPHALUS ACHEILOGNATHI 
HA M0Pd>0<DH3H0JI0rHHECKHE nOKA3ATEJIH KAPIIOB, 
BbIPAmHBAEMbIX HA TEIIJIMX BOflAX 

© JI. H. KypoecKafl 

H3yneHO bjihhhhc uecroabi Bothriocephalus acheilognathi Ha Mopcf)OMeTpHHecKHe noKa3aTejiH 
roAOBHKOB Kapna h co,uep>KaHHe 6ejiKa b opraHax h tkbhhx pbi6, BbipamHBaeMbix b ca^xax h Tenjibix 
BQaax. Hccjie^OBaHa aHHaMHKa Maccbi, ariHHbi, BbicoTbi, o6xBaTa Tejia h K03cj)c]3HUHeHTa ynHTaHHOCTH, 
paccHHTaHHoro pa3HbiMH MeTO^aMH, y He3apa>KeHHbix h 3apa>KeHHbix uecToaaMH xapnoB b HiOHe. 
lloKa3aHbi pa3JiHHHH b co^ep>KaHHH 6ejiKa y He3pejibix h nojiOB03pejibix 6oTpHOuec})ajiK)coB, a TaKxe 
b pa3Hbix nacTHx hx Tejia. 


3HaHHTeJIbHbIH 3KOHOMHHCCKHH ymep6 B pe3yjIbTaTe CHHXCeHHfl HXTHOMaCCbl B pbl6HbIX 
xo35MCTBax HHjjycTpnajibHoro THna, Hcnojib3yiomHx TepMajibHbie Bojjbi, HaHOCHT OoTpno- 
uecf)ajie3, B036y,zjHTejieM KOToporo hbjihctch jieHTOHHbiH nepBb Bothriocephalus acheilo¬ 
gnathi Yamaguti, 1934. IlnepouepKOHjjbi h nojiOB03pejibie oco6h napa3HTHpyiOT b KHmen- 
HHKe 6ojiee 30 bhjjob pbi6. Cbcto- h sjieKTpoHHo-MHKpocKonHHecKne nccjiejjOBaHHfl 
noKa3ajiH, hto noBpexcjjeHne nHmeBapHTejibHoro TpaKTa pbi6 6oTpnouec}3ajiiocaMH He 
orpaHHHHBaeTca Jinuib oOjiacTbio, oxBaraBaeMOH 6oTpH5iMH. B KHmeHHHKe pbi6, 3apaxceH- 
Hbix uecTO^aMH, pa3pymaeTCH cjiH3HCTaa h C03jjai0TC5i ycnoBHfl jma npoHHKHOBeHHfl 
tokchhob, Bbi^eji^eMbix napa3HTaMH (JIo3aHOB, KcmapOBa, 1979; Hoole, Nisan, 1994). 
Eojibiuafl npaKTHnecKan 3HanHMOCTb Kapna b TOBapHOM pbiOoBOjjCTBe TpeOyeT BcecTopoH- 
Hero H3yHeHHH Mopcj30cj3H3HOJiorHHecKHx noKa3aTejien pbi6, 3apaxceHHbix 6oTpnouecf)ajiK)- 
caMH, c yneTOM HHTeHCHBHOCTH 3apaxceHH5i. TexHOJiorna BbipamnBaHHfl Kapna b cajjKax 
Ha Tenjibix Bojjax 3HanHTejibH0 yxyjuuaeT 3nH300THHecKyio oOcTaHOBKy no OoTpnouecjja- 
Jie3y (Golovin, Golovina, 1991). PaHee Ha cerojieTKax n rojjOBHKax Kapna, BbipamHBaeMbix 
b npyjjoBbix xo3HHCTBax, noKa3aHO, hto cjia6aa HHTeHCHBHocTb HHBa3nn OoTpnouecjDajiio- 
caMH (1 — 3 3K3.) OTpnuaTenbHoro jjencTBHfl Ha pbi6 He OKa3biBaeT. noBbiineHne hhtch- 
CHBHOCTH HHBa3HH flO 4 H GoJiee UeCTOJl npHBOJIHT K CHHXCeHHIO K03C}x}3HUHeHTa ynHTaH¬ 
HOCTH KapnoB h cymecTBeHHbiM H3MeHeHH5iM yrneBojiHO-OejiKOBoro oOMeHa pbi6 (flaBbmoB, 
KypoBCKaa, 1991). CneuHcjjHHecKHe H3MeHeHH5i b KapTHHe kpobh npn 6oTpHOuecf>ajie3e 
ceroneTKOB h tojiobhkob Kapna, BbipamHBaeMbix b npyaax h cajjKax, He BbiHBJieHbi. 
M3MeHeHHM HHCJia SpHTpOUHTOB H JieHKOlJHTOB OTMCHCHbl npH HH3KOH HHTeHCHBHOCTH 
3apaxceHH5i, a cabht b jieHKOUHTapHOH cjjopMyjie onpejjejieH jjaxce npn napa3HTHpoBaHHH 
b pbi6e ojmoro 6oTpHone(J)ajHoca (Fojiobhh, TojioBHHa, 1990; TojioBHHa, EopmeB, 1991). 
ripH yBeJIHHeHHH HHTeHCHBHOCTH 3apa*eHH5I 6oTpHOUe$aJIK)CaMH HaOjHOJiajIOCb CHHXCeHHe 
TeMna pocTa cerojieTKOB Kapna, BbipamHBaeMbix b TenjiOBOjjHbix h npyjjoBbix xo3HHCTBax 
(KypoBCKaa, flaBbmoB, 1987; Golovin, Golovina, 1991). fljifl oueHKH H3MeHeHHH njiacTH- 
necKoro oOMeHa npn 3apaxceHHH KapnoB 6oTpnouecj3ajiiocaMH BaxcHO H3ynnTb cojjepxcaHne 
OejiKa b cbiBOpOTKe KpOBH h BHyTpeHHHX opraHOB pbi6, TaK KaK 3HaneHne OejiKa b 
paBHOBecHH CHCTeMbi napa3 HT—xo3hhh BejiHKO (UlHiHOBa-KacaTOHKHHa, JleyTCKaa, 1979; 
JIbicaHOB, 1990; flaBbmos, KypoBCKaa, 1991; KypoBCKaa, 1993a). PaHee HaMH nccjiejjOBaHo 
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coaepxaHHe 6ejiica b TxaH5ix h opraHax cerojieTKOB xapna H3 npyaoB npn SKcnepHMeH- 
TajibHOM KopMJieHHH h rojioflaHHH pbi6, He3apa>xeHHbix h 3apax<eHHbix 6oTpHOuecj)ajiK)ca- 
mh (2—15 3K3. Ha pbi6y) (KypoBCKaa, 19936). OnpeaeneHa CTeneHb bjihhhhh uecTOfl Ha 
Mopcj)OMeTpHHecKHe noKa3aTejiH h ypoBeHb 6ejiKa b opraHax h TxaH5ix toaobhkob xapna 
pa3Horo pa3Mepa, BbipamHBaeMbix b ca^xax (BajiaxHHH, KypoBcxa5i, 1996). 

Uejibio HacToamero HCCJie^OBaHHH HBHjiocb H3yneHHe Mopcj)OMeTpHHecKHX noxa3aTejieH 
(Macca, AJiHHa, Bbicoia, o6xBaT Tejia, xoscjxjwuHeHT ynHTaHHOCTH) h coaep)xaHH5i o6mero 
6ejixa b renaTonaHKpeace, nonxax, cejie3eHKe, KHiueHHHKe, cepmje, Mbiumax h cbiBopoTKe 
KpoBH toaobhkob xapna, BbipamHBaeMbix b ca^Kax Ha Tenjibix BO^ax, npn hhtchchbhocth 
3apa>xeHHa 6oTpuouecj)ajnocaMH 1—8 3K3. 


MATEPHAJI H METOflBI 

Mccjie^OBaHHH npoBoaujiH Ha roaoBHKax xapna, BbipamHBaeMbix b ca^Kax pbi6Horo 
xo35iHCTBa npH KneBCKOH T3U-5, pacnojioxceHHoro b KopneBaTCKOM 3ajiHBe KaHeBcxoro 
Bo^oxpaHHjiHma, b HioHe. IljiOTHOCTb noca^KH pbi6 cocTaBjuma 1.5—3 Tbic. hit. Ha ca^ox. 
CoAepxaHHe KHCJiopo^a b Boae KOJie6ajiocb b npeaenax 4.5—5.9 mt/ji, TeMnepaTypa 
BOflbi — 26—28°C, aKTHBHaa peaxuHH cpe^bi — cjia6omejroHHa« (pH 7—7.6). Pbi6 
peryjwpHO kopmhjih rpaHyjiupoBaHHbiM kom6hkopmom 12—14 pa3 b jxeHb MexaHH3Hpo- 
BaHHbiM cnoco6oM, KopMOBOH K03cjx})HUHeHT paBeH 1 : 3. Ilapa3HTOJiorHHecKoe HCCJieao- 
BaHHe xapnoB npoBO^HJiH no o6menpuH5iTOH MeTO^nxe (BbixoBCKa^-IlaBJiOBCKaa, 1985). 
Bhaoboh cocTaB napa3HTOB ycTaHaBJiHBajiH no «OnpeflejiHTejno napa3HTOB npecHOBO^Hbix 
pbi6 CCCP» (1987). 

Y xapnoB, Hcnojib30BaHHbix b sxcnepuMeHTe, b TeneHue Mecaua Kaxmbie 6 ^Hen 
H3Mep5uin Maccy (W), miHHy no CMHTTy (L), MaxcnMajibHyio Bbicoiy (H), MaKCHMajibHbiH 
o6xBaT (O) h paccHHTbiBajin K03(^)(^)HUHe HT ynnTaHHOCTH no OyjibTOHy: 

. w x 100 

K1 - — 


h no CajibHHKOBy, KpaBneHxo (1978): 

W x 1 00 
LxHxO 

H3 KHiueHHHKOB 3apaxeHHbix xapnoB H3BJieKajin 6oTpHouecj3ajnocoB, onpeaejiajin 
cpeaHioio Maccy He3pejibix h nojioB03pejibix oco6en. 

y He3apa)xeHHbix h 3apaxeHHbix uecTO^aMH xapnoB uccjieflOBajiH coaepxaHHe 6ejixa 
b renaTonaHKpeace, noHKax, cejie3eHKe, KHiueHHHKe, cepaue, Mbiumax cnuHbi h CbiBopoTKe 
KpoBH no MeToziy JIoypH (Lowry e. a., 1951). ypoBeHb coaep>KaHH5i 6enKa onpeaeji5iJiH 
TaKx^e b TKaHflx He3pejibix h nojioB03pejibix 6oTpnouecj)ajiK)coB KaK TOTajibHO, TaK h b 
pa3Hbix OT^ejiax hx Tejia. TKaHH pbi6 h uecTOfl no^Beprajin mejioHHOMy nmpojiH3y, 
roMoreHH3Hpyn b 0.1 h pacTBope emcoro HaTpa h Bbwep)KHBa5i b KHnamen bo^hoh 6aHe 
(1 : 250). CbiBopoTKy KpoBH KapnoB pa3BOflHjin cj)H3HOJiorHHecKHM pacTBopoM b 1000 pa3. 
CoaepxtaHHe 6ejiKa paccHHTbiBajin b Mr Ha 100 Mr BjiaxcHOH Maccbi opraHOB pbi6 hjih TKaHH 
60TpH0Ue4)aJII0C0B, B CbiBopoTKe KpOBH - B Mr Ha 1 MJI. 

PiccjieaoBaHbi 182 pbi6bi. CTaTHCTHHecxyio o6pa6oTKy pe3yjibTaTOB npoBO^Hjin no 
o6menpHH«TOH MeTO^nxe (IIjioxhhckhh, 1980). 


PE3yjIbTATBI H OECyaCflEHHE 

ripoBe^eHO Tpn cepHH onbiTOB. B nepBOH cepnn HCCJie^OBaHbi 5 rpynn toaobhkob 
xapna: l-5i — KOHTpojibHaa rpynna — nepea nepeca^KOH pbi6 H3 6accenHOB b cbakh, 
2-fl — nepe3 5 cyT, 3-5i — 10, 4-a — 18, 5-a — nepe3 24 cyT coAepxaHHH xapnoB b 
caflKax. FIapa3HTOJiorHHecKoe nccjieflOBaHHe pbi6 noKa3ajio HajiHHne b Kaxmon onbiTHon 
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Ta6jiHua 1 

MopcfroMeipHHecKHe noKa3aTe;iH BbipamHBaeMbix b caHKax to^obhkob Kapna, 
He3apaxeHHbix h 3apaxeHHbix Bothriocephalus acheilognathi b HioHe 

Table 1. Morphometric indices of one year old carps non-infected and infected 
with Bothriocephalus acheilognathi and reared in stews in June 



fpynna pbi6 


1-H 

2-h 

3-h 

4-h 

5-h 



He3apaxeHHbie Kapnbi 



KoJIHHeCTBO, 3K3. 

21 

12 

16 

56 

47 

Macca, r 

28.4 ± 1.1* 

21.3 ±0.9* 

21.6 ±2.6* 

36.1 ±2.7* 

39.6 ±3.2* 

fljiHHa, cm 

9.8 ± 0.1* 

8.9 ± 0.1* 

8.9 ±.0.4* 

10.5 ±0.3* 

10.6 ±0.3* 

Bbicoia, cm 

3.6 ± 0.1* (11) 

3.3 ±0.05* 

3.2 ±0.2 

3.1 ±0.1* (8) 

3.9 ±0.2 (20) 

ObxBaT, cm 

8.7 ± 0.1* (11) 

8.1 ± 0.1* 

7.8 ±0.3* 

7.8 ±0.4* (8) 

9.5 ±0.5 (20) 

Ko3(j)(j)HUHeHT 






ynmaHHocTH 






K1 

3.02 ±0.07* 

3.02 ±0.04 

3.06 ±0.05* 

3.12 ±0.03* 

3.32 ±0.04* 

K2 

9.17 ± 0.14* (11) 

8.83 ± 0.11 

9.16 ±0.08 

9.33 ±0.11 (8) 

8.79 ±0.15 (20) 



3apaateHHbie Kapnbi 



KoJIHHeCTBO, 3K3. 

9 

6 

4 

8 

3 

HHTeHCHBHOCTb 

2.3 ±0.8 

2.7 ±0.9 

1.7 ±0.5 

1.5 ±0.3 

3 ±0.6 

3apaateHHa, 3K3. 

1-8 

1-6 

1-3 

1-3 

3-4 

3KCTeHCHBHOCTb 

30 

33.3 

20 

12.5 

6 

3apaateHHH, % 






Macca, r 

22.4 ± 4.4* 

18.7 ± 1.8 

17.9 ±3.5 

24.1 ±3.1* 

33.1 ±1.5* 

fljIHHa, CM 

8.8 ±0.5* 

8.6 ±0.2 

8.2 ±0.5 

9.3 ±0.4 

10.3 ± 0.1* 

BbicoTa, cm 

3.4 ±0.2 

3.2 ± 0.1 

3.0 ±0.2 

3.2 ±0.1 (6) 


ObxBaT, cm 

8.3 ±0.6 

7.8 ±0.3 

7.6 ±0.5 

8.1 ±0.4 (6) 


Ko34>4)HUHeHT 






ynHTaHHocTH 






K1 

3.29 ±0.08* 

2.94 ± 0.10* 

3.25 ±0.05* 

3.00 ±0.05* 

3.03 ±0.10* 

K2 

8.37 ± 0.21* 

8.71 ±0.22 

9.16 ± 0.12* 

9.13 ±0.14* (6) 



npHMenaHHe. * a) pa3jiH4HH c nepBoft rpynnoft aocTOBepHbi; 6) pa3jiH4HH MOK^y 3apaxceHHbiMH h He3apa- 
HCeHHblMH OC06HMH flOCTOBepHbl (nOHCHCHHH B TeKCTe). 

3^ecb h b Ta6ji. 2: b CKo6Kax yKa3aH0 Ko/iH4ecTBo pbi6, y KOTopbix onpeaejinjiH aaHHbift noxasaTejib. 

rpynne oco6en, 3apaxceHHbix 6oTpnouec})ajnocaMH (Ta6ji. 1). 3KCTeHCHBH0CTb 3apaxceHH5i 
(33) uecTOttaMH 6bijia HaHBbicmeH y KapnoB 1-h h 2-h rpynn. C yBejiHHeHHeM BpeMeHH 
coaepxcaHHfl pbi6 b ca^xe (24 cyT) 33 to^obhkob CHH3Hjiocb b 5 pa3 no cpaBHeHHio c 
rpynnon KOHTpojibHbix oco6en. Bbicoicafl HHTeHCHBHOCTb 3apaxceHH5i (H3) OTMeneHa y 
KapnoB 5-h rpynnbi, CHHxceHne H3 Ha6jno,aajiocb y pbi6 3-h h 4-h rpynn b 1.4 h 1.5 no 
cpaBHeHHio c ro^OBHKaMH KOHTpojibHon rpynnbi. Cpe^HeMecaHHafl H3 KapnoB b hiohc 
cocTaBHjia 2.7 ± 0.5 3K3., hto npaKTnnecKH paBHfljiocb H3 6oTpnouecj)anK)caMH pw6 2-h 
rpynnbi. 

CpaBHeHne Mopc})OMeTpHHecKHx noKa3aTejieH npoBe^eHO y He3apaxceHHbix h 3apaxceH- 
hwx KapnoB Meatfly KOHTpojibHbiMH h onbiTHbiMH oco6amh 2— 5-h rpynn, a Taicace Meatfly 
3apaxceHHbiMH h He3apaateHHbiMH pbiOaMH. Y He3apaateHHbix KapnoB 2-h h 3-h rpynn 
OTMeneHO CHHateHHe Maccbi Ha 25 h 23.9 % w fljiHHbi — Ha 9.2 %, y pw6 2 —4-h rpynn — 
BbicoTbi Tena Ha 7.3, 11.1, 13.9 % h oOxBaia — Ha 6.9 h 10.3 % cootbctctbchho no 
cpaBHeHHio c rpynnon KOHTpojibHbix pbi6 (p<0.05 — 0.001). Y oco6en 4-h h 5-h rpynn 
ycTaHOBJieHO yBejinneHne Maccbi Ha 21.1 h 39.4 %, fljiHHbi — Ha 7.1 h 8.2 %, y pw6 5-h 
rpynnbi — bwcotw Tena Ha 8.3 % h oOxBaTa — Ha 9.2 % (p < 0.05—0.01). Kos^huhcht 
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ynHTaHHOCTH He3apax<eHHbix pbi6, paccHHTaHHbiH no OyjibTOHy (Kl), yBejiHHHJicx no Mepe 
coAepxcaHHH KapnoB b ca,axax. y ro^OBHxoB 5-h rpynnbi OTMeneHO/jocTOBepHoe noBbiuieHne 
Kl Ha 10.3 % no cpaBHeHHio c rpynnon KOHTpojibHbix oco6en (p < 0.001). Ko3cjxj)HUHeHT 
ynHTaHHOCTH xapnoB 2 — 5-h rpynn, paccHHTaHHbiH c Hcnojib30BaHHeM oOMepOB BbicoTbi h 
oOxBaTa Tena (K2), CTaTHCTHHecxn He OTjiHHajicx ot jjaHHbix no 1-h rpynne pbi6. 

y KapnoB, 3apaxceHHbix 6oTpnouecj)ajiiocaMH, OTMenanacb Taxax xce TeH^eHuna H3Me- 
HeHHH Mop^OMeTpnnecKHx noxa3aTejien, hto h y He3apaxeHHbix pbi6. O/jHaxo ^ocTOBep- 
HOCTb pa3JiHHHH ycTaHOBJieHa TOJibKO ajih Maccbi h AJiHHbi KapnoB 5-h rpynnbi, y KOTopbix 
3 th noKa3aTejin yBejiHHHjincb Ha 47.8 h 17 % (p < 0.05). Ko3(J>c})HUHeHT ynHTaHHOCTH Kl 
3apaxceHHbix pbi6 Bcex rpynn 6biJi HHxce KOHTpojibHbix 3HaneHHH, /jocTOBepHoe CHHxceHne 
Kl Ha 10.6 h 8.8 % Ha6jno,aajiocb y oco6en 2-h h 4-h rpynn (p < 0.05—0.01). Ko3cjxj)H- 
uneHT ynHTaHHOCTH K2 3apaxceHHbix toaobhkob 2 — 4-h rpynn oxa3ajiC5i Bbirne, neM y 
KapnoB 1-h rpynnbi, AOCTOBepHoe noBbiuieHne K2 Ha 9.4 h 9.1 % OTMeneHo y pbi6 3-h h 
4-h rpynn (p < 0.01). 

TaKHM o6pa30M, nccne^OBaHne ^HHaMHXH Mop^oMeTpnHecKHx noxa3aTejien y He3apa- 
xceHHbix h 3apaxceHHbix toaobhkob xapna, BbipamnBaeMbix b ca,axax Ha Tenjion BO/je b 
T eneHne Mecaua, noKa3ajio cxo^ctbo b H3MeHeHHH hx Maccbi, jyiHHbi, BbicoTbi h o6xBaTa 
Tena, ho pa3JiHHH3i no xoscJxjDHuneHTy ynHTaHHOCTH xapnoB npn 3apaxceHHH uecTo^aMH. 

ripn cpaBHeHHH 3apaxceHHbix pbi6 c He3apaxceHHbiMH oco6hmh oOHapyxceHo, hto Macca 
h jyiHHa Tena y nepBbix 6mjih Hnxce, neM y nocjie^HHx. ocTOBepHoe CHHxceHne Maccbi Ha 
33.2 % ycTaHOBJieHo y 3apaxceHHbix xapnoB 4-ir rpynnbi (p<0.01). BbicoTa h o6xBaT 
3apaxceHHbix to^obhxob 1— 3-h ipynn HHxce 3HaneHHH He3apaxceHHbix oco6en, y pbi6 4-h 
rpynnbi OTMeneHo noBbiuieHne ^aHHbix noKa3aTejien. Kos^^huhcht ynHTaHHOCTH Kl 
3apaxceHHbix to^obhkob 1-h h 3-h rpynn npeBbiuiaji Kl He3apaxceHHbix pbi6 Ha 8.7 h 6.2 % 
BCJieflCTBne H3MeHeHHH cooTHomeHHa Maccbi h flJiHHbi y 3apaxceHHbix pbi6 (p <0.05). Kl 
y KapnoB 4-h h 5-h rpynn chh3hjich Ha 3.8 h 8.7 % no cpaBHeHHio c rpynnoii 
He3apaxceHHbix oco6en (p<0.01 — 0.05). Ko3({3cf)HUHeHT ynHTaHHOCTH K2 3apaxceHHbix 
pbi6 6biJi HHxce hjih paBeH (3-a rpynna) K2 He3apaxceHHbix pbi6, .aocTOBepHO pa3JiHHanHCb 
noKa3aTejiH KOHTpojibHbix pbi6 Ha 8.7 % (p<0.01). 

YnHTaHHOcTb CHHTaeTca o^hhm H3 Han6ojiee BaxtHbix noxa3aTejien OnojiorHHecxoro 
coctoxhhx pbi6 (CeHTHmeBa, 1981). fljix ero nojiHon xapaxTepncraxH ncnojib3yiOT 
pa3JiHHHbie MeTo^bi h cnoco6bi onpeflejieHHx ynHTaHHOCTH pbi6. O^hhm H3 hhx xBjixeTcx 
MeTO jx, npexmoxceHHbiH CajibHHKOBbiM h KpaBneHxo (1978), xoTopbiii npn pacneTe 
xo3({x{)HUHeHTa ynHTaHHOCTH cf)opejiH, xapna h 6ejioro aMypa CTapuinx B03pacTHbix rpynn 
6bm HanOojiee HHcjiopMaTHBHbiM. npHMeHeHne stoto MeTO^a fljia pacneTa xoscjxjDHUHeHTa 
ynHTaHHOCTH to^obhkob xapna, 3apaxceHHbix MajibiM xojiHnecTBOM uecTOfl, xax noKa3ajin 
HauiH HCCJie^OBaHHx, npe^noHTHTejibHee. Hcnojib30BaHne 6ojiee hh3khx Mop^OMeTpHnec- 
khx noica3aTejieH 3apax<eHHbix pbi6 no3BOJixeT nojiynHTb 6ojiee TOHHbie xo3cjxj)HUHeHTbi 
hx ynHTaHHOCTH, He npeBbiinaiomHe 3HaneHHH He3apaxceHHbix xapnoB, c yneTOM oco6eH- 
HocTeii pocTa 3apaxceHHbix toaobhkob. OflHaxo npn bhcokoh HHTeHCHBHocTH 3apaxceHHx 
KapnoB 6oTpHOue(J)ajnocaMH, xoTOpax name BCTpenaeTca y cerojieTKOB, ajix pacneTa 
K03$^)HUHeHTa ynHTaHHOCTH 3apaxceHHbix pbi6 uejiecoo6pa3Hee ncnojib30BaTb noKa3aTejib 
OyjibTOHa (flaBbwoB, KypoBcxax, 1991). Y Taxnx pbi6 HaOjiio^aeTcx B3,ayTHe 6piouiKa h 
noKa3aTejiH BbicoTbi h oOxBaTa Tena ncxaxtaiOTCx. 

npn 3apaxceHHH pw6 6oTpHOue$ajnocaMH b HiOHe (b cpe^HeM H3 — 2.7 3K3.) 
OTMeneHO CHHxceHHe Mop^oMeTpHnecKHx noKa3aTejieii no cpaBHeHHio c He3apaxceHHbiMH 
oco6hmh. HajiHHne b KHineHHHKe KapnoB ^axce He6ojibinoro KOJinnecTBa uecTO^ npHBO^HT 
k HapymeHHK) npoueccoB nnmeBapeHHH h, xa k cjie^cTBHe, 3apaxceHHax pbi6a OTCTaeT b 
pocTe (flaBbwoB, KypoBcxax, 1991; KypoBCKax, 1991; Golovin, Golovina, 1991). Hcnojib- 
30BaHHbiii pbiOonoca^OHHbiH MaTepnaji co^epxcaji onpe^ejieHHoe KOJinnecTBO 3apaxceHHbix 
pbi6, h xoth HHTeHCHBHOCTb 3apaxceHHH KapnoB 6oTpHOue$ajnocaMH 6buia HeBbicoxoii, 
3to He no3BOJiHjio 3apaxceHHbiM pbi6aM cpaBHHTbcx no MOp(J)OMeTpHnecKHM noxa3aTejiHM 
c He3apaxceHHbiMH xapnaMH. 

H3MeHeHHx ypoBHH o6MeHa y pbi6 npn hh3koh H3 (napa3HTOHOCHTejibCTBo) H3yneHbi 
He Tax nojiHo, xax npn pa3BHTHH naTonornnecxoro npouecca, Bbi3BaHHoro 3HaHHTejibHbiM 
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Ta6;iHua 2 

CpeflHeMecHHHbie MopcJjoMeTpnHecKne noKa3aTejiH 
h co^epxaHHe 6ejiKa b TKaHHX n opraHax toaobhkob Kapna, 
He3apa>xeHHbix h 3apa»ceHHbix Bothriocephalus acheilognathi b HiOHe 


Table 2. Mean monthly indices of protein content in tissues 
and organs of one year old carps non-infected and infected 
with Bothriocephalus acheilognathi and reared in stews in June 


rioKa3aTejib 

He3apaaceHHbie 

Kapribi 

3apaaceHHbie 

Kapribi 

KojIHHeCTBO, 3K3. 

19 

20 

HHTeHCHBHOCTb 3apaxeHHB, 3K3. 


2.7 ±0.5 (1-8) 

Macca, r 

26.6 ± 1.7 

22.1 + 1.6 

fljIHHa, CM 

9.6 ± 0.2* 

9 ± 0.2* 

BbicoTa, cm 

3.5 ± 0.1* 

3.2 ± 0.1* (17) 

06xBaT, cm 

8.5 ±0.2 

8 ±0.2 (17) 

Ko3cj)cl)HUHeHT ynmaHHocTH 



K1 

2.94 ±0.05 

2.97 ±0.04 

K2 

9.2 ±0.09 

8.92 ±0.12 (17) 

CoflepxaHne 6ejiKa, Mr/100 Mr 



cep/me 

6.2 ±0.3 

6.3 ±0.3 

nOHKH 

4.7 ± 0.2* 

4 ± 0.2* 

renaTonaHKpeac 

5 ±0.3 

5.1 ±0.2 

cejie3eHKa 

4.9 ±0.3 

4.3 ±0.2 

KHUieHHHK 

4.7 ±0.3 

4.4 ±0.2 

Mbiimtbi 

7.1 ±0.3 

6.6 ±0.4 

CbIBOpOTKa KpOBH, Mr/MJI 

18 ± 1 

20 ± 1 


npHMenaHHe. * Pa3JiH4HH Meacay He3apaxeHHbiMH h 3apajKeHHbiMH 
0C065IMH flOCTOBepHbl. 

KOjinnecTBOM B036yanTejien (KpcrreHKOB, 1986; Niemczuk, 1991; Heckmann, 1991). 
OflHaKO MHorojieTHne Hccjie^OBaHHH noKa3ajiH, hto xapaKTepHbie npn3HaKH OTCTaBaHna 
b pocTe o6Hapy^KHBaK)Tca y cerojieTKOB Kapna yxce npn HajinHnn b KHineHHHKe 1—5 uecTOjt 
(flmyK h ^p., 1978). IIpoBO^a pacneT SKOHOMnnecxoro ymep6a npn hh3koh H3, aBTopbi 
npejuiaraiOT B3rjiaHyTb Ha napa3HTOHOCHTejibCTBO KaK Ha CKpbiTyio <J)opMy 3a6ojieBaHna 
pbi6 6oTpnouecJ)ajie30M co bccmh BbiTeKaiomnMn OTCiOAa nocjie^CTBHHMH. 

PacneT pbi6oBO,aHoro ymep6a (He^o6opa Maccbi pbi6) npn hh3koh H3 KapnoB 6oTpno- 
uecfjajiiocaMH no^TBep^aeT BbicoKyio naToreHHOCTb jtaHHbix uecTOfl. 3to Taxxce noKa3aji 
aHajiH3 MopcJ)orHCTOXHMHHecKHx noKa3aTejien h yjibTpacTpyKTypbi KHiueHHHKa pbi6 b 
MecTax Henocpe^cTBeHHoro KOHTaKTa c uecTo^aMH (CexpeTapiOK, 1983; Fojiobhh, Tojio- 
BHHa, 1990; Heckmann, 1991; Hoole, Nisan, 1994). 

Bo BTopoh cepnn onbiTOB b TKaHax h opraHax ro,ztOBHKOB Kapna, He3apaxceHHbix h 
3apaxceHHbix uecTOjtaMH (no 8 pbi6 H3 Kaxcaon rpynnbi), onpe^ejiajiH co^epacaHne OejiKa. 
B Ta6ji. 2 npejtCTaBjieHbi cpejmeMecaHHbie Mopc|)OMeTpHHecKHe xapaKTepncTHKH h ypo- 
BeHb OejiKa y nccjiejtyeMbix pbi6. Y KapnoB, 3apaxceHHbix 6oTpnouecf)ajiK)caMH, OTMeneHO 
CHHxceHne Maccbi h fljiHHbi Ha 16.9 h 6.3 %, BbicoTbi h oOxBaTa Tejia Ha 7.6 h 5.9 % 
(p<0.05). Ko3(J)(J)HUHeHT ynnTaHHOCTH K1 y 3apaxceHHbix pbi6 yBejinHnjica Ha 1 %, K2 
CHH3Hjica Ha 3 % no cpaBHeHHio c He3apaxceHHbiMH ocoOhmh. CojtepxcaHne 6ejixa 
y 3apaxceHHbix rojtOBHKOB yBejiHHnjiocb b cbiBOpOTKe KpOBH Ha 11.1 %, ocTanocb 6e3 
H3MeHeHHH b cep,aue h renaTonaHKpeace h CHH3Hjiocb b nonxax Ha 14.9 % (p <0.05), 
cejie3eHKe Ha 12.2 %, TKaHH KnmeHHHKa Ha 6.4 % Mbiimjax cnnHbi Ha 7 % no cpaB- 
HeHHio c He3apaxceHHbiMH KapnaMH. Cne^yeT OTMeTHTb, hto HH3Kaa H3 6oTpnouecf)ajiK)- 
caMH cymecTBeHHO He OTpa3Hjiacb Ha co^epxcaHHH 6ejixa b tkbhhx h opraHax 3apaxceH- 
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TaSjiHua 3 

Macca (Mr) LiecToa Bothriocephalus acheilognathi h coaep>KaHHe 6ejiKa (Mr/100 Mr) 

b hx Tejie 

Table 3. Mass (mg) of the cestodes Bothriocephalus acheilognathi and protein content (mg/100 mg) 

in their body 


OO^eKT HCCJie^OBaHHH 

He3pejibie uecTojibi 

IlojioB03pejibie uecTojibi 

Macca 

cojiep^caHHe 

6ejiKa 

Macca 

cojiep^caHHe 

OejiKa 

Bejibie uecToabi 

6± 1* 

8.8 ±0.6* 

38 ±3* 

5.4 ±0.4* 

CKOJieKC 



0.073 

13.2 

riepeaHHH OTaeji uecToabi 

6 ±2* 

9.4 ±0.9 

4 ±0.4* 

9.4 ±0.6* 

3aaHHH oxneji uecToabi 

2 + 0.3* 

8.5 ± 1.1 

31 ±5* 

5.8 ±0.5* 


npHMeqaHHe. * Pa3jiHHHH Meacay He3pejibiMH n nojioB03pejibiMM uecToaaMH aocroBepHbi. 


Hbix ro^OBHKOB Kapna. H3BecTHO, hto noBbiuieHHe TeMnepaTypbi ao onTHMajibHbix 
BejiHHHH Bbi3biBaeT o6myio aKTHBauuio MeTaOojiHnecKux npoueccoB y pbi6, b tom HHCJie 
CBH3aHHbix c o6pa30BaHHeM 6ejiKa. BejiOK TKaHeh pbi6 5iBJi5ieTC5i CTaOujibHOH njiacTunec- 
koh ochoboh hx Tejia. HeM Bbiuie 3anacbi xcupoB h yrjieBO^OB, TeM MeHbiue KOJieOaHUH 
6ejiKOBoro cocTaBa KpoBH h TKaHefi pbi6 (PoMaHemco, 1983). B HauieM onbiTe nocjie 
3hmobkh ro^OBHKH Kapna npn co^epxcaHHH b ca^Kax Ha Tenjion BO/je nojiynajiu AOCTa- 
TOHHoe KOjinnecTBo cOanaHCupoBaHHoro KopMa, coAepxcaHne ymeBOflOB h xcnpoB b 
opraHax h TKaH5ix pbi6 noBbiiuanocb, K03c}x}3HUHeHT ynnTaHHocTH HaxoAHJicfl b npe/jejiax 
HopMbi. flocTOBepHoe CHHxceHne ypoBHH 6ejiKa b nonxax npn hh3koh H3 KapnoB 
naToreHHbiMH uecTO,aaMH o6ycjiOBjieHO, no-BH^HMOMy, ^ereHepaTHBHbiMH H3MeHeHH5iMH b 
opraHe no# bjihahhcm tokchhob, BbmejiaeMbix 6oTpnouec|3ajiK)caMH (JIo3aHOB, KonapoBa, 
1979). 

B TpeTben cepnn onbiTOB uccjieflOBajiu co^epxcaHue 6ejiKa b tkbhhx He3pejibix h 
nojioB03pejibix OoTpuouecfiajnocoB (n = 65), a Taxxce b nepe^HeM h 3a/jHeM OT^ejiax 
CTpo6njibi uecTojt (Ta6ji. 3). Y nojroB03pejibix OoTpuouec^ajuocoB b nepe^HHH oT^eji 
BXOAHJIH CKOJieKC, UieHKa H 30Ha pOCTa C $OpMHpyiOntHMHCa TOHa^aMH, B 3aflHHH OT^ejT — 
ocTajibHaa nacTb CTpo6njibi c nojiHOCTbio cc^opMupoBaHHbiMH roHa^aMH, co^epacamuMH 
3pejibie HHua. Y He3pejibix uecTOfl nepe£HHH oxaeji coctoaji H3 CKonexca h iueiiKH, 3aAHHH 

OT,aejT - H3 30HbI pOCTa C CjDOpMHpyiOmHMHCH TOHa^aMH. YCTaHOBJieHO, HTO Macca 

CKOjieKca nojroB03pejibix rejibMHHTOB b 425 pa3 MeHbiue Maccbi 3a^Hero cjiparMeHTa 
CTpo6njibi uecTOA, a Macca iueiiKH h 30Hbi pocTa cocTaBHjia 9-io nacTb Maccbi ocTajibHoii 
nacTH CTpo6njTbi 5oTpnouecJ)ajiK)coB. Macca nojioB03pejibix rejibMHHTOB b 6.3 pa3a Bbiuie 
Maccbi He3pejibix oco6en. Co^epxcaHue 6ejiKa b TKaHHx He3pejibix uecTO# Ha 63 % Bbiuie, 
neM y nojiOB03pejibix OoTpuouecjDajiiocoB (p < 0.001). Y nocjieaHux Macca nepe^Hero 
OT^ejia CTpo6njibi b 7.7 pa3a Hnxce Maccbi 3a^Hero oxaejia, Toma xax coztepxcaHHe 6ejiKa 
bo cjiparMeHTe uecTO^bi, BKjnoHaiomeH iueiiKy h 30Hy pocTa, Ha 62.1 % Bbiuie, neM bo 
cjiparMeHTe CTpo6njibi co 3pejibiMH roHa/jaMH (p < 0.001). Y He3pejibix 6oTpnouecj)ajiiocoB 
cooTHomeHue Maccbi nepe^Hero oxaejia CTpo6njibi h ocTajibHoii ee nacra npoTHBonojioxcHO 
nojiOB03pejibiM uecTo^aM, Macca iueiiKH b 3 pa3a Bbiuie Maccbi CTpo6ujibi, cocToameii H3 
30Hbi pocTa (p < 0.05). Co^epxcaHHe Oejixa b pa3Hbix nacTax cTpoOujibi He3pejibix uecTO# 
CTaTHCTHHeCKH He pa3JIHHajIOCb. 

TaKHM o6pa30M, OTHocuTejibHoe co^epxcaHue Oeuxa b TKaHHx 6oTpuouecj)ajiiocoB 
H3MeH5ieTC5i no Mepe hx nojiOBoro co3peBaHHH, y He3pejibix rejibMHHTOB co^epxcaHHe Oejixa 
Bbiuie, neM y nojiOB03pejibix oco6eu. CymecTBOBaHue rpa^ueHTa co^epxcaHHH Oejixa B^ojib 
Tejia 6oTpuouecj)ajiiocoB CBH3aHO c ^yHKuuoHajibHbiMH pa3JiHHHHMu ynacTKOB uecTo#: 
nepe^HUH OT^eji — npHKpenjieHue, pocT h cJ)opMHpoBaHHe roHa#, 3a^Huu OT^eji — 
nuTaHue h HaKonueHue nojiOBbix npoztyKTOB. 
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INFLUENCE OF THE CESTODE BOTHRIOCEPHALUS ACHEILOGNATHI 
ON MORPHOLOGICAL AND PHYSIOLOGICAL CHARACTERISTICS 
OF CARPS REARED IN WARM WATER 


L. Ya. Kurovskaya 

Key words : Cyprinus carpio, morphology, physiology, infection, Bothriocephalus acheilognathi. 

SUMMARY 

Influence of the cestode Bothriocephalus acheilognathi on morphological and physiological 
characteristics of carps and protein content in organs and tissues of fishes reared in basins with warm 
water have been studied. Dynamics of weight, length, height and index of nourishment state have 
been examined in carps noninfected and infected with cestodes. 



